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Pterygium is a kind of chronic and proliferative abnormal ocular surface disorder, 
always accompanied by inflammation, new blood vessel and pigmentation, 
characterized by the encroachment of a fleshy triangle of  conjunctival tissue into the 
cornea (often described as having a head, body and tail, with the apex towards the 
corneal center). It locates usuarally on the nasal side bilaterally, but occasionally on 
the temporal even both sides of limbus. There are few sympotms, if any, in the early 
stage. Sometimes mild redness, dryness or irritation of the eye can be found when the 
pterygium becomes inflamed, vascularized, or irritated. And if the pterygium is 
aggressive and enlarging into the pulillary area, the vision wil be threatened. It should 
be removed surgically along with a small portion of superficial clear cornea beyond 
the area of encrochment. Conjunctival or limbal stem cell autografts, as well as 
amniotic membrane allografts, combined with surgical excision can be used to reduce 
the risk of recurrence. Local use of antimetabolites, such as mitomicin C, can also 
work. Pterygium is thought to be an irritative phenomenon due to ultraviolet light, 
drying, and windy environments, since it is common in persons who spend much of 
their lives out of doors in sunny, dusty, or sandy, windblown surroundings. But it still 
keep the secrets of its exact pathogenesis to date. Many studies show that lots of 
factors, such as changed ocular surface environment, injured limbal stem cell, 
degeneration of conjunctival elastic fibers, inflammatory and allergic cytokines, are 
involved in the genesis of pterygium. It is believed that pterygium is more than an 
abnormal ocular surface, but has a complicated pathogenetic mechanism.  
This study was designed to study the phenotype of the epithelial stem/progenitor 
cells of pterygium. Immunohistochemistry, immunofluoresece staining and western 
blotting, as well as RT-PCR are carried on to investigate the alteration of pterygial 
epithelial stem/progenitor cells, compared with normal conjunctival and limbal 
epithelium. Clone culture models are used to observe and analyze the abnormal 
















Purpose: To investigate the distribution and density of stem cell associated markers 
in the pterygial epithelium and proliferative capacity as well as abnormal 
differentiation of pterygial epithelial stem cells in clone culture model in vitro. 
Methods: Twenty patients (Twenty-seven eyes) with primary pterygium, who 
underwent surgical excision,  were enrolled in this study. Immunohistochemistry 
staining of Pax6, IPO13, P63 and immunofluoresece staining of ABCG2, K14, K15, 
K19 and MUC5AC are carried on, which are compared with normal conjunctival and 
limbal epithelium. Human pterygial epithelial cells of 10 cases, as well as those of 
normal conjunctiva and limbus, were seeded on the 3T3 cells feeder layer, which were 
treated by MMC, in SHEM culture medium for 12 days. The formed clones were 
counted and photoed. The colony-forming efficiency were calculated. 
Immunostaining of ABCG2, IPO13, P63 and Pax6 were performed. And western 
blotting for P63, IPO13 and Pax6 were used in addition. Epithelial differentiation was 
studied by immunofluoresece staining of PanCK, K19, K10, K12 keratins. 
Results: Pterygial epithelial stem/progenitor cells do exist in the basal and/or 
superbasal layer, as evidenced by a strong positive expression of ABCG2, K15 and 
IPO13, as well as almost full-thickness expression of P63 and K14.,which is quite 
different from conjunctiva but similar with limbus. And pterygial epithelial lose 
normal conjunctival phenotype accompanied by a decline or absence of K19 keratin 
and MUC5AC. The down-regulation of Pax6 in pterygial epithelium, especially with 
lots of basal cells lost, indicates that pterygial epithelial stem/progenitor cells have 
changed a lot. Pterygial epithelial stem/progenitor cells can form massive, round or 
elliptical-shaped, homogeneous clones on 3T3 feeder layer cultured in SHEM for 12 
days in vitro, just like the normal limbus and conjunctiva, in which epithelial cells on 
the periphery, which are considered as the stem cells with strong positive expression 
of ABCG2, IPO13, P63, are smaller and round while some cells in the central are 
larger and flat. But some clones are quite irregular, containing some fibrocyte-like 
cells. Pterygial epithelial derived clones are mainly Pax6 positive, compared with the 
strong positive conjunctival and negative limbal clones. Pterygial epithelial derived 
clones are all truly epithelial-original clones with the quite strong Pan-CK expression, 
but lost the normal conjunctival phenotype because of lost of K19 partially or totally. 
Pterygial epithelial stem cells have potential in differentiating into corneal epithelium 
but not epidermal epithelium with the positive K12 and negative K10 expression. Wnt 
















Conclusions: Pterygial epithelial stem/progenitor cells do exist in the basal and/or 
superbasal layer of the epithelium. And they have a quite different phenotype 
compared with normal conjunctiva and limbus. Pterygial epithelial stem/progenitor 
cells have highly proliferative capacity as evidenced by massive clones formed on 
3T3 feeder layer in vitro. They seem to have a transitional phenotype between limbal 
and conjunctival stem cells in terms of the Pax6 distribution and colony-forming 
efficiency. Pterygial epithelial derived clones lost the normal conjunctival phenotype 
but have potential in differentiating into corneal epithelium but not epidermal 
epithelium. 
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